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The collaborative project-based learning environment described in this paper occurs in a U.S.-based business school, in an honors section of a core business curriculum course called Business Information Systems. In the United States, there are honors courses that are available to only honors students and there are courses that are required of all the students that can satisfy honors requirements by having students enroll in a special honors section. The honors sections of a regular course typically have somewhat different curriculum and use honors pedagogy to deliver the content. The course described in this paper is an example of the latter. It is required for all students interested in pursuing business education at Texas Christian University (TCU). TCU is a private, midsize university in Fort Worth, Texas. Neeley School of Business at TCU is an Association to Advance Collegiate Schools of Business (AACSB)-accredited undergraduate business program. The class described in this note met for three hours each week over a 15-week period. The students in the class were sophomore business honors students. They received the class with enthusiasm and achieved at a high level. A conference on information systems education also recognized the work described in this paper with a best paper award (Jones, 2015) .
Why this good practice?
The American Association of Colleges and Universities (AAC&U) considers Collaborative Assignments and Projects as one of the ten high-impact practices that any course or curriculum could apply (Kuh, 2008) . High-Impact Practices (HIPs) are techniques for teaching and learning in higher education that have been proven to benefit student engagement and learning among students from diverse backgrounds (Leap Resource Toolkit, 2015) .
Figure 1. Essential Design Elements for Project-Based Learning
Source: Adapted from Mergendoller, Boss & Larmer, 2015 Working on projects in an honors course or program is a common practice in the U.S. and the Netherlands, as demonstrated in this issue of the Journal of the European Honors Council. However, completing a project as a part of a course is not equivalent to projectbased learning. Project-based learning pedagogy requires instructors to include specific elements, as demonstrated in Figure 1 . By giving students a fair amount of choice and responsibility, a sense of purpose, and practical activities that engage their hearts and minds over an extended period, PjBL leads to a deeper understanding, a greater retention of knowledge, and improvement in both teachers and students' enjoyment of learning (Strobel and van Barneveld, 2009; Buck Institute for Education, 2018b; Kingston, 2018) . Project-based learning does not respond to a classroom challenge for the teacher, but it presents an opportunity for the teacher and the students to learn more, to acquire more relevant, 21st century skills that respond to the shifts in our economies (e.g. Seeley Brown, 2011; Setser and Morris, 2015) , and to enjoy the process of learning: 'The new 21st century education (…) necessitates a new kind of teaching, one that focuses on learning how to learn -the single most important skill anyone can master' (Davidson, 2017) . Project-based learning is thus a great vehicle for developing these important skills. PjBL helps students 1) handle complex problems and inquiry, 2) develop into better independent critical thinkers and innovators, and 3) develop collaboration and presentation skills -all key skills in our new economy. Students can develop these key skills without establishing any special environments for innovation at the college or university. Teachers can incorporate PjBL in almost any classroom with a little course re-design at a relatively low cost.
Target group and target group size
While this note presents findings from the project-based learning implementation with the second year honors students at a business school, collaborative project-based learning may be applied within any course offered by any college or program, regardless of course level, disciplinary focus, or class size. I have used this pedagogy in various other settings: with first and second year students in a study abroad course, with third year students in a specific discipline-related course, and in a number of third and fourth year interdisciplinary honors colloquia courses. Class sizes varied from 14 to 40+ students.
The practice described in this note carries three American credit hours, though a faculty member could implement project-based learning principles within any course, regardless of the number of credit hours. The practice is highly scalable and faculty can design courses around projects that require specific number of hours, per local requirements of their university, as needed.
Educational design (structure)
Scaffolded, Collaborative, Project-based Learning is a learning environment consisting of 1) project-based learning, 2) collaboration, and 3) instructional scaffolding. I describe each one of the three elements of this learning environment below, first theoretically and then with an example from a course.
Theoretical Basis of Project-Based Learning 1) Project-based learning requires that a teacher designs a project for the students with the following eight research-based elements (Mergendoller et al., 2015) : a. Challenging Problem or Question -The course instruction should start with a question or a problem rather than a broadcasting of content. The problem or question should not have an easy answer that students can quickly derive by simple knowledge retrieval. The challenge should be relevant and engaging for the students without being intimidating, so they have a real need to obtain the answers and are capable of doing so. Teachers select the real-world challenge and should write the overarching problem in the form of a question.
b. Sustained Inquiry -The problem presented to the students has to be complex enough to require iterative inquiry over an extended period, which is more than just a few days or a week of a semester-long course. Students should investigate possible answers with the help of a range of available resources, using their critical thinking and/or creativity skills. They should research, assess the value of the information they found, and design solutions collaboratively.
c. Authenticity -Since authentic problems increase student motivation and learning, assigning authentic problems for the project is key to its success. Authentic problems can include those a professional in a domain area of study might face in his or her day-to-day work; it can involve use of real-world processes, tools, or techniques; it can have a tangible impact on others; it can address students' own interests or concerns or a combination of the aforementioned.
d. Student Voice and Choice -Giving students a voice to determine what they will work on in the project creates a sense of ownership, which results in their greater motivation to work harder. Letting students decide aspects of what they will work on and what tools or resources they will use will help with project outcomes. Teachers' willingness to adjust the challenge as needed, based on student feedback during the semester, is key to success.
e. Reflection -Throughout the project, both students and teachers should reflect on what, why, and how they are learning. Reflection may occur in class, in a blog or journal, or as a part of a formative assessment for the students/teachers. Reflection on experiences is key to one's learning.
f. Critique and Revision -Another key to a high quality outcome of the project is iteration and revision. Students should learn how to give and receive feedback and how to learn from it. Peers, faculty, or outside project stakeholders might offer formative feedback to the students in the form of comments or checklists/rubrics.
g. Public Product -In project-based learning, students always create a 'product' to share publicly. The product can be a performance, a tangible item, or a presentation of a solution. Public sharing creates a degree of student anxiety, which translates into student motivation to do well.
2) Collaboration -'Collaborative learning combines two key goals: learning to work and solve problems in the company of others and sharpening one's own understanding by listening seriously to the insights of others, especially those with different backgrounds and life experiences' (Kuh, 2008) . Collaborating with peers in solving problems prepares students to deal with the complex problems they will encounter after graduation. While students often do not appreciate group work, such work can, if implemented well, be enjoyable and lead to knowledge gains that last for an extended period (Buche, 2013) .
3) Scaffolding refers to instructional techniques that provide support for student learning (Edglossary, 2015) . Scaffolding techniques typically yield higher level of skill acquisition, and faculty slowly remove them over time, shifting the responsibility for learning onto the students. Research considers scaffolding to be an essential element of effective teaching. Some examples of scaffolding include giving a vocabulary lesson or test before applying the concepts in a problem, giving a model or an exemplar project for students to develop a better understanding of expectations, providing formative feedback, and coaching.
Example of Project-Based Learning within a Business Information Systems Course 1) Project-Based Learning implementation within a course included the following elements:
a. Challenging Problem or Question -On the first day of class, the instructor informed students of the nature of the course and added that the course would be a lot of work, but that, at the end, they would have accomplished feats beyond their expectations, thereby increasing employability. The faculty member also told the students that she intended to achieve the course objectives by applying new instructional methods relevant to 21st-century learners, assuming that learning occurs both inside and outside the boundaries of the physical classroom. The faculty member then distributed the project document, which consisted of approximately 30 pages of project details: the scenario, description of various deliverables, assessment forms, and samples of previous work. The instructor asked the students to prepare an information systems global expansion plan for a small business of their choice, which was the key challenge and the core of the class curriculum.
Throughout the course, the instructor treated students as business analysts working for a company on a project requiring tackling real problems facing companies, and producing tangible outcomes: a written report, an information system prototype, a collaborative website, and a project presentation. To set the tone for the remainder of the semester, the professor asked students on the first day of class to complete a new hire form instead of the usual student information sheet, and she continually referred to students as analysts.
b. Sustained Inquiry -The syllabus for the course contained a detailed project timeline with multiple intermediate due dates, and students needed to implement a SharePoint calendar with alerts for all the due dates. The entire course revolved around the student project, integrating a traditional business information systems curriculum. To enable students to construct knowledge with multiple perspectives in mind, the instructor not only diversified teams by major but also assigned 'readings' that represented different genres of resources: primary research articles, TED talks, video lectures, e-books, popular press articles, and websites. About 70% of the course was production-focused, including the various project deliverables and final adventure, plus some of the student engagement deliverables -LinkedIn Profile and Tech Talk.
c. Authenticity -The project deliverables included authentic products that a business information systems analyst might prepare: a written report with recommendations for company expansion, suggestions for various technology implementations, a process model, a design for a mobile app, and other features (Jones, 2015) .
d. Student Voice and Choice -The project called for teams of students to pick real companies for which they wanted to conduct their inquiry as business analysts, taking into consideration the team members' common interests and passions. Not only did the teams pick a company for which they chose to "consult" based on their common interests and passions, but each student delivered an informal, five-minute Tech Talk at the beginning of class, based on his or her personal interest, connecting the topics covered in class to current events and their major field of study.
e. Reflection -With each topic in the course and a new project part assignment, the instructor reflected in class with the students on the relevance of their learning to the business world and to the students personally. Additionally, students completed three reflections blogs, commenting on their learning, and two individual status reports pertaining to the project, which allowed them to share their progress and suggest project improvements.
f. Critique and Revision -Periodically, the instructor provided formative feedback via SharePoint on students' weekly deliverable drafts, which allowed the students to better understand expectations and see how they could improve their work. Additionally, students received peer feedback at different points in the course. Toward the end of the semester, each team met out of class with the faculty member for a thirty-minute consultation to go over their entire project, ask questions, and report status. The instructor required the students to receive formative feedback on the project's final written report from the university's writing center and on the project's presentation from the business school's professional development center that routinely provides student presentation coaching.
g. Public Product -the students presented their final project pitches in class and shared their presentations on a public presentation-sharing website, Slideshare, which is a part of LinkedIn. Additionally, they shared their presentations and various artifacts developed in class with the companies they consulted for to receive feedback.
2) Collaboration
a. Within Team Collaboration -The instructor formed semi-random teams during the first week of classes, thus assuring the highest degree of heterogeneity by major and gender. Each team received a SharePoint site with the assignment to build it out during the course, supporting team collaboration throughout the project.
Periodically, during the first five minutes of each class, teams reflected on the group process and self-evaluated using the peer evaluation form at the end of the semester. Also periodically, the teams conducted stand-up meetings, reporting on what was going well, what was not going well, bottlenecks, and what they could do better. Twice during the semester, students submitted an individual status report with information similar to that of the standup meeting.
b. Collaboration with Faculty -The faculty member was available outside of class to answer students' questions via email, a Facebook group, or Skype, creating more 'class time' through social proximity. For informal class communications, the instructor constructed a closed Facebook group where students could instantaneously connect with classmates and the professor. Initially, the instructor asked students to upload their visual résumé to the platform for a digital icebreaker, so students and the instructor could get to know each other. The class then used the platform to upload Tech Talk PowerPoints, often resulting in continued conversations on the topic outside of class as interest sparked or new developments occurred.
c. Open Networking -To show the relevance of the material studied in the course, the instructor openly networked the course. Students attended a LinkedIn Workshop and then built their profile to connect with professionals, each other, and the instructor. Professionals spoke in class, but the course also expected students to attend a relevant speaker event outside of class, sponsored by the career services office, the Association for Information Systems professional student organization, or by other organizations. Through outside events, students made connections between classroom knowledge and relevant professional development opportunities. Through links to students' final adventures posted on a Business Information Systems Facebook page at https://www.facebook.com/INSC20263, liked by students from around the world, course attendees could see the relevance of their work and their shared purpose with others.
3) Scaffolding a. Teambuilding -With the heterogeneous teams in place, students participated in a teambuilding workshop in class and then had to complete a team contract and team résumé for the following class period. The teambuilding workshop facilitated a conversation within the group about communication styles present within the group and how to best work with each member. The team contract set the group collaboration expectations for the semester, while the team résumé was a fun way for students to share personal information and find common ground.
b. Tinkering Workshops/Labs -The business reference librarian constructed an online resource for the project, available at http://libguides.tcu.edu/BusinessInformationSystems, and conducted an in-class workshop to help students become effective online researchers. Various technology tinkering labs throughout the semester allowed the students to experiment with new technology and be creative without incurring any grade penalties. c. Flipped Classroom -As Educause (2012) suggests, 'The flipped classroom is a pedagogical model in which the typical lecture and homework elements of a course are reversed.' The flipped classroom is a pedagogy that is radically transforming education (Bergman and Sams, 2012) and naturally lends itself to implementation in honors courses. Various flipped classroom models exist, some of which involve watching pre-recorded lectures or reading assigned material prior to class and then using class time for application of the material studied at home. This approach not only puts more of the responsibility for learning on students, but it gives them greater impetus to tinker with the ideas. The flipped classroom changes the role of faculty in the course from 'sage-on-the-stage' to 'guide-on-the-side' and the role of students from passive participants in the education process to engaged collaborators, leading to greater mastery of the material. Below is an account of the flipped classroom environment used in the course. i. At Home: For homework, students completed assignments involving e-book readings with quizzes (Pearson's MyISLab), labs (Pearson's MyITLabsimulations and assessments), and research, attended speaker events, participated in LinkedIn workshops, and worked on the project part drafts. ii. In Class: After an opening Tech Talk, students used class time for project management and to work in groups on weekly deliverables that required a familiarity with the homework material. Speakers and tinkering workshops/labs changed the pace of the course occasionally.
Student assessment
Students received a set of clear expectations for each deliverable of the project. The professor provided detailed evaluation forms/rubrics showing point allocations for each aspect of each deliverable. Additionally, she indicated that she would use the team peer evaluation findings to adjust the grades at the end. The professor used peer evaluations together with a division of work section of the written deliverable, which reported on each team member's contributions in the project, to adjust the final individual grades.
Experiences 1. Student Satisfaction
Students received the course with enthusiasm. The quality and caliber of their team deliverables, as well as the learning they took away from class, surprised them. Figure 2 below shows student perceptions of teaching (SPOT) scores for the course compared to the averages in the department, division, and school. The scale used was from 1 to 5, with 1 representing 'Strongly Disagree' and 5 representing 'Strongly Agree'.
Figure 2. Honors student perceptions of teaching-average scores (Avg red) for the PjBL course, compared to the averages in the department (INSC Avg, blue), division (Div avg, yellow) and school (School Avg, green). Note: Avg stands for average score.
Almost 100% of the students either agreed or strongly agreed with the statements provided on the anonymous SPOT survey. Overall, the professor's scores on the SPOT survey greatly exceeded the average scores earned by the department, division, and school. Quotes from students' anonymous comments section follow:
• 'By far the best class I've taken at TCU thus far!'
• 'Current setup is very conducive to learning.'
• 'The flipped classroom philosophy was interesting. It required a lot of the students, but it was manageable because the professor was easily accessible.' • 'The class was very well structured so there was never any confusion on what needed to be done but at the same time there was lots of opportunities for us to make it what we wanted. I feel that I learned the most in this class as far as real-life applications.' • 'Outside of class readings, quizzes, and assignments were great. I learned a lot about the subject.' • 'Well-thought-out syllabus. Clear rubrics for every graded assignment. No confusion on due dates. ' • 'The big semester project was interesting; I gained many soft skills in working in a group. The textbook/as well as the project forced me to learn the more technical aspects.' • 'The consulting project was the bulk of the work, which was a bit intimidating but worked well. I learned a lot about team dynamics as well as information systems by integrating class lessons with the project.'
Achievement of Learning Outcomes
The average GPA in the course was 3.77, indicating high level of faculty satisfaction with the student performance in the course. A typical, traditional section of this course yields an average GPA of about 3.0. These results are consistent with the finding of Strobel and van Barneveld (2009) , who reported that, when implemented well, PjBL can increase long-term retention of material and replicable skills, as well as improve teachers and students' attitudes towards learning. We do not have results regarding our students' longterm retention.
Industry Relevance
The instructor sought input from two local consulting recruiters before initiating the project. Both consulting firms received the project with enthusiasm and provided minor feedback for improvement, which the professor incorporated into the assignment instructions. Some of the students interning with these consulting companies reported having received a similar type of a project as a part of their summer internship. Some students shared their results with the companies on which the projects focused and received positive feedback. In several instances, companies adopted parts of the student projects into their day-to-day operations. This feedback demonstrates that even introductory business core courses can make an impact on the business community.
Time requirement for teachers
Project-based learning courses require commitment of more resources than traditional, lecture-based or discussion-based courses. The approach is time consuming for the instructor as well as the students. For the instructor, this approach to teaching requires a considerable amount of time upfront, designing and planning the various course elements and, during the course, providing formative feedback to the students. For the students, the approach requires time to prepare for each class, which the traditional lecture approach does not need.
Tips for teachers 1. Before the course
A faculty member interested in shifting a classroom often does not know where to begin. He or she might feel discouraged to try a different course approach, especially if the current reward system at his or her institution does not take pedagogical innovation into consideration. Anyone interested in converting a traditional course into a PjBL can find resources available in print (e.g., Markham, 2012) and online (e.g., Buck Institute for Education, 2018c). The worksheet presented in Table 1 With each implementation of a PjBL course, an instructor should reflect on its effectiveness and adjust accordingly, changing what has not worked well, based on student feedback and their perceptions.
Tips for students
Project-based Learning delivers key relevant skills for 21st century work and engages the students and their passions or interests. While the course involves a lot of work, the work completed is satisfying and allows a student to grow. Here are some key tips for students to consider:
1. Embrace Ambiguity -To succeed at work or in life, you will need to depend on your own resources. Your boss or friend/family member will not give you detailed instructions. You will need to ask questions and figure out a sequence of steps to follow to complete a specific endeavor. There is no time like the present to embrace ambiguity and learn how to resolve ambiguity in a given assignment. 2. Build Rapport and Accountability within Your Team Quickly -In a project-based learning course, a team completes the project and not an individual. The amount of work can be challenging for one person, and the skill sets necessary to complete the project successfully will vary. Be sure to get to know your teammates' strengths and weaknesses quickly, so you know who can be an asset on which part of the project. 3. Do Not be Afraid to Experiment -When you graduate from college, you will work with new technologies throughout your lifetime. The best way to prepare for that reality is to start experimenting with various programs while you are in college, so you can learn to unlearn and re-learn the new tech quickly. 4. Stay on Track -In a project-based learning course, teams of students need to complete various small deliverables according to a timeline provided by an instructor. Be sure to stay on track, as falling behind can be rather overwhelming at the end of the semester.
Transfer to other programs
In the last three years, the Neeley School of Business has scaled down and adapted the honors Business Information Systems curriculum to the mainstream course required of everyone at the TCU's Neeley School of Business. Because of this adaptation, the number of Neeley School students choosing to major in Business Information Systems has tripled. The course syllabus and the project booklet are available from the author for adaptation at other universities. Since the course meets basic business curriculum requirements, other schools can easily adapt it. Relation with Circle of Talent Development In the introductory article of this issue of JEHC, the 'Circle of Talent Development' has been described. Based on interviews with forty honors students and literature about honors programs, it reflects relevant activities of students regarding the development of their talents in an honors program. The author of this note has been asked to score the good practice in relation to the activities in the Circle of Talent Development. The meaning of the scores is: + = somewhat important; ++ = moderately important; +++ = very important; -= not applicable or irrelevant. The scores are intended to illustrate the strengths of a good practice for the reader. The teacher of this practice argues: 'Project-based learning incorporates the essence of honors: a real-world challenge, with bounded freedom for students to critically/creatively explore this challenge as a team, requiring reflection, which leads to deeper learning. Often, we use the metaphor of the Hero's Journey to capture the student journey in honors education. Similarly, in project-based learning, a team of our course "heroes" goes on a project adventure, experiences varied crises along the way, only to win a victory at the end of the course, to come home changed and transformed by the experience.'
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